Neurotoxic effect of 2,5-hexanedione on neural progenitor cells and hippocampal neurogenesis.
2,5-Hexanedione (HD), a metabolite of n-hexane, causes central and peripheral neuropathy leading to motor neuron deficits. Although chronic exposure to n-hexane is known to cause gradual sensorimotor neuropathy, there are no reports on the effects of low doses of HD on neurogenesis in the central nervous system. In the current study, we explored HD toxicity in murine neural progenitor cells (NPC), primary neuronal culture and young adult mice. HD (500 nM approximately 50 microM) dose-dependently suppressed NPC proliferation and cell viability, and also increased the production of reactive oxygen species (ROS). HD (10 or 50 mg/kg for 2 weeks) inhibited hippocampal neuronal and NPC proliferation in 6-week-old male ICR mice, as measured by BrdU incorporation in the dentate gyrus, indicating HD impaired hippocampal neurogenesis. In addition, elevated microglial activation was observed in the hippocampal CA3 region and lateral ventricles of HD-treated mice. Lastly, HD dose-dependently decreased the viability of primary cultured neurons. Based on biochemical and histochemical evidence from both cell culture and HD-treated animals, the neurotoxic mechanisms by which HD inhibits NPC proliferation and hippocampal neurogenesis may relate to its ability to elicit an increased generation of deleterious ROS.